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V $\mathrm{B}\mathrm{L}$ (Kenji Imai)
\S 1. Introduction
$(2+1)$ ( 2 $+$ 1 ) soliton Kadomtsev-Petviashvili
$(\mathrm{K}\mathrm{P})$ , Davey-Stewartson $(\mathrm{D}\mathrm{S})$ , Ishimori .
$(1+1)$ soliton $\dot{l}<_{-}\mathrm{d}\mathrm{V}$ , Schr\"odinger ,
Heisenberg 2 . Soliton 2
– , . $(1+1)$
, 1 soliton 2 line-soliton







$\vec{S}_{t}=-\frac{a}{2}\vec{S}\cross(\vec{S}_{yy}-\mathcal{E}^{2}\vec{s}xx)+\emptyset x\tilde{s}_{y}+\phi_{yx}\vec{S}$ , (1)
$\phi_{yy}+\epsilon^{2}\phi xx=\epsilon^{2}a(\tilde{S}\cdot(\tilde{S}_{x}\cross\vec{S}_{y}))$ .
$\vec{S}=(S_{1}, S_{2}, s_{\mathrm{s}}),$ $|\vec{S}|^{2}=S_{1}^{2}+S_{2}^{2}+S_{3}^{2}=1$ , $S_{j}=S_{j}(x, y, t)$
$\phi=\phi(x, y, t)$ , $a$ . (1) \sim $=-1$
Ishimori-I (Ish-I), $\epsilon^{2}=+1$ Ishimori-II (Ish-II) ,
. Ish-I (Ish-II [6] ).
Ish-I 3 (
, $\sqrt{x^{l}+y^{\mathit{1}}}arrow\infty \text{ ^{ } }\vec{S}arrow(0,0,1)$ ) [3]. (i)
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( ) . (i), (ii), (iii)
. , binary Darboux (\S 2)
(\S 3, 4), (i), (ii), (iii)
(\S 5). , (\S 6).
, [9] .
\S 2. Binary Darboux
Ishimori Lax pair .
$\Psi_{y}=U\Psi_{x}$ , $\Psi_{t}=V_{2}\Psi_{xx}+V_{1}\Psi_{x}$ , (2)
$\{$
$U=\mathrm{i}\epsilon$ , $V_{2}=\mathcal{E}aU$,
$V_{1}=a(- \frac{1}{4\epsilon^{2}}[U, U_{y}]+\frac{1}{2}U_{x})+\phi_{x}U+\phi_{y}I$ .
$I=,$ $[U, U_{y}]=UU_{y}-U_{y}U$ . Ishimori $((22))$
$\mathrm{P}\epsilon\theta_{\mathrm{J}}^{\backslash }\mathrm{u}\urcorner$ 1\not\simeq $(\Psi_{y})_{t}=(\Psi_{t})_{y}$ $\text{ _{}\grave{2}}\ovalbox{\tt\small REJECT}\mathrm{B}^{\mathrm{a}\text{ }}$ . Ishimori ,
(2) .





$U’=\tau U_{\mathcal{T}^{-}}1$ , $V_{2}’=\mathcal{T}V2\mathcal{T}^{-}1$ ,
$V_{1}’=\tau(V_{1}+[V_{2}, \tau^{-1}]-2V_{2x}\tau^{-}\tau)1\mathcal{T}^{-1}$ .
, $\Psi$ (2) , (3) $\Psi’$
(2) $U,$ $V_{2},$ $V_{1}$ $U’,$ $V_{2}’’,$$V_{1}$ .
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(3) $\Psi_{1}=$ (2) . , Darboux
’#\nearrow \hslash r\yen x -- $\Psi_{1}$ .
, Ish-I DT . , $\epsilon=-\mathrm{i}$
(2) DT . ,
binary Darboux (BDT) $(\Psi, U, V_{n})\vdash\rangle(\Psi^{\langle 1)}, U^{(1)}, V_{n}^{(1)})$ [5].
$\Psi^{(1)-1}=\Psi-\mathrm{r}\partial(\Psi 1^{*}\Psi_{x})$ , $\Gamma=\Psi_{1}\Lambda^{-1}$ , $\Lambda=\partial^{-1}(\Psi_{1}*\Psi_{1,x})$ , (4)
$U^{(1)}=\mathrm{r}ru\prime \mathrm{r}- 1,$ $V_{2}^{(1)}=\prime \mathrm{r}V_{2}^{a}\mathrm{r}- 1$ , (5)
$v_{1}^{\langle 1)}=\prime \mathrm{r}(v_{1}-[v_{2}, \prime \mathrm{r}^{-}1\mathrm{r}\Psi 1_{x}^{*},]-2V_{2}’\mathrm{r}- 1\prime \mathrm{r}x)r\mathrm{r}^{- 1}$ .






(6) 2 $d(L(\Psi_{1}, \Psi))=0$ , (6) 1
, ( $x_{0},$ $y0$ , to) (X, $y,$ $t$ ) .
$C$ $C+C^{*}=0$ .
BDT (4) DT(3) (DT BDT [4]
). Ish-I ( , $\epsilon=-\mathrm{i}$ (2)) BDT
. Ish-I $\vec{S},$ $\phi$ (2) $U,$ $V_{1}$ ,
$\vec{S},$
$\phi$ $\vec{S}^{(1)}=(S_{1}^{\mathrm{t}1)}, S_{2}^{(1)}, S_{3}^{(1)}),$ $\phi^{(}1)$ $U^{\langle 1)},$ $V_{1}^{(1)}$ (5) .
\S 3. l-soliton
Ish-I .
$\vec{S}=(0,0,1)$ , $\phi=\frac{1}{2}(\phi_{1}(\xi, t)+\phi_{2}(\eta, t))$ . (7)
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$\xi=x+y,$ $\eta=x-y$ , $\phi_{1}(\xi, t),$ $\phi_{2}(\eta, t)$ . , Ish-I





$f=$ , $g=$ , $D=|\Lambda|$ (9)
, $F_{1},$ $F_{2}$ $\Psi_{1}$ 1 , 2 .
$F_{1}=(\psi_{1}, \psi_{2})$ , $F_{2}=(\varphi_{1}, \varphi_{2})$ . (10)
, A (6)
$\Lambda=(\lambda_{jk})$ , $\lambda_{jk}=\lambda_{jk}[\psi]+\lambda_{jk}[\varphi]+Cjk$ , (11)




$\eta d\eta+\varphi j(\eta,t)*\varphi k,$
$t-\mathrm{i}a\varphi_{j}\eta\varphi k*,,$ $\eta)dt\}+\frac{1}{2}\varphi_{j}^{*}\varphi k|_{(,\iota_{\mathrm{o}})}m$ (13)
$(j, k=1,2)$ . $C$ $c_{jk}$ $c_{jk}+c_{kj^{*}}=0$
. $\psi_{j,\varphi_{j}}(j=1,2)$ , $\Psi_{1}$ (2) ,
.
$\psi_{j,t}=-\mathrm{i}a\psi j,$ $\epsilon\xi+\{\emptyset 1(\xi, t)\}_{\xi}\psi_{j},$
$\epsilon$ , $\psi_{j}=\psi_{j}(\xi, t)$ , (14)
$\varphi_{j,t}=+\mathrm{i}a\varphi_{j,\eta}\eta-\{\phi 2(\eta, t)\}_{\eta}\varphi j,$
$\eta$ ’
$\varphi_{j}=\varphi j(\eta, t)$ . (15)
, Ish-I (14), (15)
. , (14), (15) $\psi_{j},$ $\varphi_{j}$ (11), (12), (13) $\lambda_{jk}$
, (10), (9), (8) $\vec{S}^{(1)}$ , $\phi^{(1)}$
. Ish-I , 1-soliton .
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\S 4. M-soliton
, M-soliton . , \S 2 BDT $M$
. ,




$\Gamma=\overline{\Psi}\Lambda^{-1}$ , $\Lambda=\partial^{-1}(\overline{\Psi}^{*}\overline{\Psi},)x$ . (16)
$\overline{\Psi}$ (2) $M$ $\Psi_{j}(j=1,2, \cdots, M)$ $2\cross 2M$
.
$\overline{\Psi}=($ $\Psi_{1}$ , $\Psi_{2}$ , $\cdot$ .. , $\Psi_{M})=$ . (17)
BDT (4) \Psi 1 $\overline{\Psi}$ . (4) (16)
, $M$-BDT . , $\vec{S}^{(M)}$ ,
$\phi^{\langle M)}$ (8), (9) . , (11), (12), (13), (14), (15)
( , $j,$ $k=1,2,3,4,$ $\cdots,$ $2M-1,2M$ ). (10)
$F_{1}=(\psi 1, \psi_{2}, \psi_{3}, \psi_{4}, \cdot\cdot.., \psi_{2M-1}, \psi_{2M})$ ,
$F_{2}=(\varphi_{1}, \varphi_{2}, \varphi_{3}, \varphi_{4}, \cdots, \varphi_{2M-1}, \varphi_{2M})$ (18)




. $\phi_{1}(\xi, t)=\phi_{2}(\eta, t)=0$ .
(14), (15) .




(1) dromion, lump, $\exp_{\mathrm{o}\mathrm{n}}\mathrm{e}\mathrm{n}\mathrm{t}\mathrm{i}\mathrm{a}\mathrm{l}\mathrm{l}\mathrm{y}$-rationally localized solution
$M=1$ . (19)
, dromion, lump, exponentially-rationally localized solution .
$\psi_{1}=A\exp\theta$ , $\psi_{2}=0$ , $\varphi_{1}=0$ , $\varphi_{2}=B\exp\theta$ .
\theta $=p\xi-\mathrm{i}ap^{2}t,$ $\theta=q\eta+\mathrm{i}aq^{2}t$ , $A,$ $B,$ $p,$ $q$ . 3
$P,$ $q$ . (i) $\Re(p),$ $\Re(q)$ $0$ ,
dromion . (ii) $\Re(p)=\Re(q)=0$ , lump . (iii) $\Re(p),$ $\Re(q)$
$0$ , exponentially-rationally localized solution .
(2) dromion, lump, exponentially-rationally localized solution
(19) –
$\psi_{j}=\sum_{m=1}Ajm\mathrm{e}N\mathrm{j}\mathrm{x}\mathrm{p}(\theta_{j}(m\xi, t))$ , $\varphi_{j}=\sum_{=m1}^{N’}Bjm\exp(\theta jm(\eta \mathrm{j}, t))$ , (20)
$(j=1,2, \cdots, 2M-1,2M)$ .
$\theta_{jm}(\xi, t)=p_{jm}\xi-\mathrm{i}ap_{jm}2t$ , $\theta_{jm}(\eta, t)=q_{jm}\eta+\mathrm{i}aqjmt2$ ,
$N_{j},$ $N_{j}’$ , $A_{jm},$ $B_{jm},$ $p_{j}m’ q_{jm}$ . , (20)
Ish-I . ,
.
$\varphi_{j}=0$ $(1\leq j\leq J)$ , (21)
$\psi_{j}=0$ $(J+1\leq j\leq J+K=2M_{)}^{\cdot}$ .
$J,$ $K$ . (21) DS-I dromion




$M=1$ . (19) .
$\psi_{1}=A\xi\exp\theta$ , $\psi_{2}=0$ , $\varphi_{1}=0$ , $\varphi_{2}=B\hat{\eta}\exp\theta$ . (22)
\theta $=\mathrm{i}(\mu\xi+a\mu t2),$ $\theta=\mathrm{i}(\nu\eta-a\nu^{2}t),\hat{\xi}=\xi+2a\mu t+\alpha,\hat{\eta}=\eta-2a\nu t+\beta$ , $A$ ,
$B$ , $\mu,$ $\nu,$ $\alpha,$ $\beta$ . Ish-I lump
( 1).











1: Lump changing the minimal values; (a) $3\mathrm{D}-\mathrm{P}^{1_{\mathrm{o}\mathrm{t}}}$ of $S_{3}^{(1)}$ at $t=-2,$ $(\mathrm{b})$ Contour
lines of $S_{3}^{(1)}$ at $t=-2,$ $(\mathrm{c})$ Contour lines of $S_{3}^{(1)}$ at $t=0,$ $(\mathrm{d})$ Contour lines of $S_{3}^{\langle 1)}$ at
$t=+2;\mu=1,$ $\nu=1.2,$ $A=1+\mathrm{i},$ $B=1.2+0.3\mathrm{i},$ $c_{11}=1.5\mathrm{i},$ $c_{12}=0.5+2.2\mathrm{i},$ $c_{22}=0.5\mathrm{i}$ ,
$\alpha=\beta=0,$ $a=-2$ . ( [9] )
\S 6. Conclusions
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Binary Darboux Ish-I M-soliton Grammian
, , (dromion, lump, exponentially-
rationally localized solution) .
, .
, ,
. - , , (Darboux
) . ,
$\psi_{t}=-\mathrm{i}a\psi zz+u(Z, t)\psi_{z}$ ,
( $z=\xi$ (or $\eta$) ), $u(z, t)$
. , $u(z, t)$ $\phi$ $\xi$ (or $\eta$) $arrow-\infty$ .
, \S 1 3 $\phi$
, $u(z, t)$ . - ,
, $u(z, t)$ , background
. , $u(z, t)=0$ (19)
3 , $\Re(p),$ $\Re(q)$ .
.
(8) 1 , 2 , $(1+1)$ Heisenberg bilinear
form [8] , Ish-II bilinear form
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